Note: Reports are unedited and appear as submitted by the referee. The review history appears in chronological order.
The paper is written in a very straight-forward manner; "this is what we did, and this is what we measured." However, there are numerous grammatical and style problems, which could be fixed in revision. I list a few of them here: line 42 (abstract): "...then grow...". Change to " then grows significantly with increasing pressure": page 10. line 4: change to "has recently attracted much attention". line 23: Change "researches" to "studies". (apply this throughout the paper). line 31: need citation after "Renner" line 35: change "were 5.86...." to "were determined for conditions of 5.86..." 
Are the interpretations and conclusions justified by the results? No

Is the language acceptable? Yes
Is it clear how to access all supporting data? Yes
Do you have any ethical concerns with this paper? No
Have you any concerns about statistical analyses in this paper? Yes
Recommendation? Major revision is needed (please make suggestions in comments)
Comments to the Author(s) Studying in the real reservoir conditions is helpful to carry out the field work. I think that some major improvement can be made. （1）In page 13, line 20. The first assumption is that the Berea cores used in these experiments are isotropic. But to the best of my knowledge, there are still some anisotropic Berea sandstones. So please give some pictures of the cores and setup. （2）In page 13, line 30-31. Please explain the reason about which model is adapted in these experiments. （3）In page 17, line 40. There are 23 groups of data in the table 1, but there are only 20 data points in figure 5. It should be pointed out that this is applicable to sandstone with a permeability of 100 mD. （4）The conclusion in this manuscript is too simple. The effects of temperature and permeability on CO2 diffusion coefficient are well-known. I think the authors need to facet something new with comparison to previous work done.
Decision letter (RSOS-181902.R0)
11-Mar-2019
Dear Mr Lv,
The editors assigned to your paper ("Experimental study of supercritical CO<sub>2</sub> diffusion coefficient in porous media under reservoir conditions") have now received comments from reviewers. We would like you to revise your paper in accordance with the referee and Associate Editor suggestions which can be found below (not including confidential reports to the Editor). Please note this decision does not guarantee eventual acceptance.
Please submit a copy of your revised paper before 03-Apr-2019. Please note that the revision deadline will expire at 00.00am on this date. If we do not hear from you within this time then it will be assumed that the paper has been withdrawn. In exceptional circumstances, extensions may be possible if agreed with the Editorial Office in advance. We do not allow multiple rounds of revision so we urge you to make every effort to fully address all of the comments at this stage. If deemed necessary by the Editors, your manuscript will be sent back to one or more of the original reviewers for assessment. If the original reviewers are not available, we may invite new reviewers.
To revise your manuscript, log into http://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions," click on "Create a Revision." Your manuscript number has been appended to denote a revision. Revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you must respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". Please use this to document how you have responded to the comments, and the adjustments you have made. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response.
In addition to addressing all of the reviewers' and editor's comments please also ensure that your revised manuscript contains the following sections as appropriate before the reference list:
• Ethics statement (if applicable) If your study uses humans or animals please include details of the ethical approval received, including the name of the committee that granted approval. For human studies please also detail whether informed consent was obtained. For field studies on animals please include details of all permissions, licences and/or approvals granted to carry out the fieldwork.
• Data accessibility It is a condition of publication that all supporting data are made available either as supplementary information or preferably in a suitable permanent repository. The data accessibility section should state where the article's supporting data can be accessed. This section should also include details, where possible of where to access other relevant research materials such as statistical tools, protocols, software etc can be accessed. If the data have been deposited in an external repository this section should list the database, accession number and link to the DOI for all data from the article that have been made publicly available. Data sets that have been deposited in an external repository and have a DOI should also be appropriately cited in the manuscript and included in the reference list.
If you wish to submit your supporting data or code to Dryad (http://datadryad.org/), or modify your current submission to dryad, please use the following link: http://datadryad.org/submit?journalID=RSOS&manu=RSOS-181902
• Competing interests Please declare any financial or non-financial competing interests, or state that you have no competing interests.
• Authors' contributions All submissions, other than those with a single author, must include an Authors' Contributions section which individually lists the specific contribution of each author. The list of Authors should meet all of the following criteria; 1) substantial contributions to conception and design, or acquisition of data, or analysis and interpretation of data; 2) drafting the article or revising it critically for important intellectual content; and 3) final approval of the version to be published.
All contributors who do not meet all of these criteria should be included in the acknowledgements.
We suggest the following format: AB carried out the molecular lab work, participated in data analysis, carried out sequence alignments, participated in the design of the study and drafted the manuscript; CD carried out the statistical analyses; EF collected field data; GH conceived of the study, designed the study, coordinated the study and helped draft the manuscript. All authors gave final approval for publication.
• Acknowledgements Please acknowledge anyone who contributed to the study but did not meet the authorship criteria.
• Funding statement Please list the source of funding for each author.
Once again, thank you for submitting your manuscript to Royal Society Open Science and I look forward to receiving your revision. If you have any questions at all, please do not hesitate to get in touch. The reviewers have a number of comments and suggestions for improvement, including revising the quality of the written language (please seek advice from services such as https://royalsociety.org/journals/authors/language-polishing/). You must also tackle the scientific concerns raised. If you choose to submit a revised manuscript, the paper will be sent back to the original referees for further assessment --if the revised manuscript does not satisfy the referees that the paper is ready for publication, the paper may be rejected, as the journal does not routinely allow multiple rounds of major revision to be performed.
Comments to Author:
Reviewers' Comments to Author: Reviewer: 1
Comments to the Author(s) This paper presents experimental results measuring diffusion coefficients for supercritical CO2 under a variety of pressure, temperature, and permeability conditions of Berea sandstone. These results add important data to other studies of supercritical CO2 diffusion coefficients because the experiments were carried out under conditions relevant for CO2 sequestration. The authors compile their results with very useful empirical relationship between the diffusion coefficient and pressure, temperature, and hydrocarbon viscosity. Such a laboratory-based relationship could prove very useful for numerical modeling studies of CO2 sequestration, and therefore I recommend that these results be published.
The paper is written in a very straight-forward manner; "this is what we did, and this is what we measured." However, there are numerous grammatical and style problems, which could be fixed in revision. I list a few of them here: Comments to the Author(s) Studying in the real reservoir conditions is helpful to carry out the field work. I think that some major improvement can be made. （1）In page 13, line 20. The first assumption is that the Berea cores used in these experiments are isotropic. But to the best of my knowledge, there are still some anisotropic Berea sandstones. So please give some pictures of the cores and setup. （2）In page 13, line 30-31. Please explain the reason about which model is adapted in these experiments. （3）In page 17, line 40. There are 23 groups of data in the table 1, but there are only 20 data points in figure 5. It should be pointed out that this is applicable to sandstone with a permeability of 100 mD. （4）The conclusion in this manuscript is too simple. The effects of temperature and permeability on CO2 diffusion coefficient are well-known. I think the authors need to facet something new with comparison to previous work done.
Author's Response to Decision Letter for (RSOS-181902.R0)
See Appendix A.
RSOS-181902.R1 (Revision)
Review form: Reviewer 2
Is the manuscript scientifically sound in its present form? Yes
Are the interpretations and conclusions justified by the results? Yes
Is the language acceptable? Yes
Is it clear how to access all supporting data? Yes
Do you have any ethical concerns with this paper? No
Have you any concerns about statistical analyses in this paper? No
Recommendation? Accept as is
Comments to the Author(s) Well revised.
Decision letter (RSOS-181902.R1)
10-May-2019
Dear Mr Lv, I am pleased to inform you that your manuscript entitled "Experimental study of the supercritical CO 2 diffusion coefficient in porous media under reservoir conditions" is now accepted for publication in Royal Society Open Science.
You can expect to receive a proof of your article in the near future. Please contact the editorial office (openscience_proofs@royalsociety.org and openscience@royalsociety.org) to let us know if you are likely to be away from e-mail contact. Due to rapid publication and an extremely tight schedule, if comments are not received, your paper may experience a delay in publication.
Royal Society Open Science operates under a continuous publication model (http://bit.ly/cpFAQ). Your article will be published straight into the next open issue and this will be the final version of the paper. As such, it can be cited immediately by other researchers. As the issue version of your paper will be the only version to be published I would advise you to check your proofs thoroughly as changes cannot be made once the paper is published. 
Dear Editor and Reviewers
Thank you for your comments concerning our manuscript entitled "Experimental study of supercritical CO2 diffusion coefficient in porous media under reservoir conditions". The comments are all valuable and helpful for improving our paper and our research. We provide this response letter to explain, point by point, the details of our revisions in the manuscript and our responses to the reviewers' comments as follows.
In order to make the changes easily traceable for you and reviewers, all the revisions were in red font both in this letter and the word file of manuscript we submitted. We also used language polishing service provided by American Journal Expert recommended by editor to improve the written English. The certification verification key is 0BD9-7416-C394-725D-5FEC.
We hope the revised manuscript would meet your and reviewers' requirements.
Sincerely Junchen Lv
School of Energy and Power Engineering Dalian University of Technology
In page 13, line 20. The first assumption is that the Berea cores used in these experiments are isotropic. But to the best of my knowledge, there are still some anisotropic Berea sandstones. So please give some pictures of the cores and setup.
Responses to comments: Thanks for the reviewer's suggestion. We took some photos of the Berea cores and the experimental setup, as shown in Figure 1 . The merchant who provided Berea cores confirmed that these cores were made isotropic. Those cores marked with 50 are cores with permeability of 50 mD. The other three marked with 100 are cores with permeability of 100 mD. Responses to comments: Thanks for the reviewer's suggestion. The model we used in this study is adopted from Li's work which we referred in the manuscript. The reason that we used this model is that the cores were sealed on the top and bottom sides in both his and our study. So the diffusion process became a natural convection mass transfer induced by the diffusion CO2 into a decane-saturated vertical porous column. Equation 2 is a simplified version after a series of derivation from equation 1 and it is really convenient for calculation in practical application. We followed the reviewer's comments and make corresponding changes. The paragraph has been changed to "Based on the treatments to the cores mentioned previously, the diffusion process in this study became a natural convection mass transfer process induced by the diffusion of CO2 into a liquid-saturated vertical porous column. The effective CO2 diffusion coefficient under non-swelling conditions can be obtained from Fick's first law and the continuity equation, as shown in Eq. (1)."
Reference:
Li, S.; Li, Z.; Dong, Q., Diffusion coefficients of supercritical CO 2 in oil-saturated cores under low permeability reservoir conditions. Journal of CO2 Utilization 2016, 14, 47-60.
In page 17, line 40. There are 23 groups of data in the table 1, but there are only 20 data points in figure 5. It should be pointed out that this is applicable to sandstone with a permeability of 100 mD.
Responses to comments: Thanks for the reviewer's suggestion. The correlation proposed is based on the data acquired with Berea cores with permeability of 100 mD. That's the reason why there are only 20 data points in figure 5. We followed the reviewer's comments and make corresponding changes. The sentence has been rephrased to "The correlation for Berea cores with a permeability of 100 mD is shown as Equation 3."
The conclusion in this manuscript is too simple. The effects of temperature and permeability on CO2 diffusion coefficient are well-known. I think the authors need to facet something new with comparison to previous work done Responses to comments: Thanks for the reviewer's suggestion. The major novelty of this study focus on supercritical CO2 diffusion characteristics in oil-saturated porous media under reservoir conditions. There are few studies of CO2 diffusion process under high pressure and temperatures with the presence of porous media. Also, we are aiming at finding out whether the effects of temperature, pressure and permeability would still be the same when it comes to reservoir condition. We rephrased the conclusion part to emphasize the novelty of this study and add more comparison with previous work regarding with the presence of porous media. The paragraph has been rephrased to "These results demonstrated that under reservoir conditions the supercritical CO2 diffusion coefficient in oil-saturated porous media increased with increasing pressure and temperature, respectively. However, the effect of pressure on the diffusion process decreased at elevated temperature condition. Also, the supercritical CO2 diffusion coefficient first increases slowly at 10 MPa and then grows significantly with increasing pressure. The increase in the core permeability increased the diffusion coefficient and the growth trend was steady throughout the whole temperature range in the experiments. The supercritical state of the CO2 and the presence of porous media significantly impeded the diffusion process, compared with the results from pure gas CO2 diffusion in bulk alkanes in previous study. The pressuretemperature-viscosity based empirical equation developed in this paper successfully predicted the supercritical CO2 diffusion coefficients in porous media under reservoir conditions. Moreover, all the experimental data contributed to the theoretical study of supercritical CO2 diffusion in porous media at elevated temperatures and pressures."
